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A Study on the Influence of Different SERS Substrates on
the Raman Spectral Signal Intensity of Tribulus Extract

Xuan Lin Yongjun Qi Guanchen Lv Qingfang Ma Mingying Ma’

College of Chemical Engineering Qinghai University, Xining, Qingha, 810016, China

Abstract

Objective This study combines Surface-Enhanced Raman Spectroscopy (SERS) with Tribulus extract preparation methods to
investigate the influence of different SERS substrates on the Raman signal intensity of the extract. Taking Tribulus as the object,
dehydro-N-Oxymatrine and Rutin were extracted under optimal ultrasonic conditions of 30 minutes and 80 W. AuNPs were prepared
by redox method, and the spectral characteristics of target compounds were analyzed using SERS technology. The enhancement
effects of six kinds of substrates including AuNPs, zinc, and aluminum were compared. Results The SERS substrate with the

best enhancement effect was successfully prepared, which can provide a research basis for rapid analysis of Tribulus and quality
evaluation of Chinese medicinal materials.

Keywords
Tribulus; Dehydro-N-Oxymatrine; Rutin; SERS
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Research on Reliability Testing Methods and Result Evaluation
of Electronic Components

Minghui Xue Peng Zhang
Shaanxi Hengtai Electronic Technology Co., Ltd., Xi’an, Shaanxi, 710021, China

Abstract

The reliability of electronic components directly affects the service life and failure probability distribution of the entire system.
Traditional testing methods have significant limitations in simulating extreme working conditions and tracing failure mechanisms.
This study takes the application of HX-2024 series surface mount resistors in the electronic control system of new energy vehicles
as the research object. A multidimensional test system integrating environmental adaptability, electrical durability, and failure mode
analysis was established. The accurate prediction of failure time and quantitative evaluation of reliability indicators were completed
using multi parameter real-time monitoring and Weibull distribution model fitting methods. From the test results, it can be seen
that when the temperature cycle reaches the critical value, a significant failure concentration phenomenon appeared in this batch of
samples, providing data support for component selection optimization and system level reliability prediction.

Keywords
electronic components; Reliability testing; Failure Mode Analysis; Weibull distribution; quantitative evaluation
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Research on the Optimization of Electronic Component
Inspection Processes for Engineering Applications

Kexin Guo Xingru Li
Shaanxi Hengtai Electronic Technology Co., Ltd., Xi’an, Shaanxi, 710021, China

Abstract

Based on actual engineering requirements, this paper systematically reviews the key steps and operating mechanisms of the existing
electronic component testing process, and finds that there are significant deficiencies in demand forecasting, grading standards,
execution efficiency, and traceability in the current process. These issues not only affect the accuracy of the detection results, but
also constrain the collaborative efficiency of the overall production organization. To this end, this article focuses on the problem
and constructs an optimized architecture that covers the entire process. Improvement plans are proposed from four key dimensions:
risk assessment and demand prediction before procurement, refinement of detection and grading strategies, standardization and
automation of detection execution, improvement of data management system, and establishment of a traceability mechanism
throughout the entire process. By deeply integrating organizational management, technical means, and institutional norms, the quality
and efficiency of inspection processes can be improved and closed-loop management can be achieved, providing a more reliable and
efficient electronic component quality assurance system for engineering applications.

Keywords
electronic components; Engineering applications; Testing process; Process optimization; quality control
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Energy Efficiency Evaluation and Energy Saving Potential
Analysis of Power Plant

Gang Wang

Gansu Electric Power Investment Changle Power Generation Co., Ltd., Jiuquan, Gansu, 735200, China

Abstract

This study investigates the development of an energy efficiency evaluation framework for power plants, explores in-depth energy-
saving potential, and proposes corresponding policy recommendations and implementation measures. First, a comprehensive
evaluation system is established, incorporating key indicators such as power generation efficiency, fuel consumption rate, plant
electricity consumption rate, and emission control levels, to provide a scientific basis for energy efficiency assessment. Second,
the energy-saving potential of power plants is analyzed from three dimensions: technological upgrades, operational management
optimization, and clean energy utilization, with specific improvement strategies proposed. Finally, from a policy perspective,
recommendations are made to enhance policy support and incentives, as well as improve the regulatory and standardization system,
to promote the in-depth development of energy efficiency improvement initiatives in power plants.

Keywords
power plant energy efficiency evaluation; energy saving potential; technical transformation; operation management optimization
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Adaptive Improvement and Application of Relay Protection
Technology in Smart Grid Context

Fantao Wu
Yunfeng Power Plant, State Grid Liiyuan Hydropower Company, Ji’an, Jilin, 134200, China

Abstract

The increasing complexity of smart grids and large-scale integration of renewable energy have posed challenges to traditional
relay protection systems, including insufficient sensitivity, delayed response, and poor adaptability. This paper explores adaptive
improvement pathways for relay protection based on smart grid operational characteristics. Through analyzing adaptive protection
principles, information fusion mechanisms, and intelligent algorithms, optimized strategies are proposed for distributed power
sources, power electronic devices, and multi-node communication environments. Research demonstrates that integrating artificial
intelligence algorithms, online parameter identification, and multi-source data fusion technologies enables dynamic parameter tuning
and real-time decision-making for protection systems. Simulation and engineering validation results show that adaptive protection
systems exhibit enhanced sensitivity and reliability under complex operating conditions, providing technical support for building
intelligent relay protection frameworks.

Keywords
smart grid; relay protection; adaptive protection
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Application Study of PL.C and Inverter Combined Control
in Chemical Conveying Systems

Ke Huang
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Abstract

With the increasing demand for automation control technology in the chemical industry,the joint control of PLC and frequency
converters has been widely applied in chemical conveying systems.The PLC control system,with its flexible programming capabilities
and powerful logical control functions,can achieve precise regulation of various components in the conveying system.Meanwhile,the
frequency converter adjusts the motor speed to achieve precise control over the conveyor belt speed.The combined application of
both not only enhances the automation level of the system but also optimizes energy efficiency,reduces energy consumption,and

lowers maintenance costs.
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PLC control system; frequency converter; chemical conveying system; automation control; energy optimization
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Evaluation of Jelly Shelf Life Change by Physical Property
Testing Methods and Sensory evaluation

Jiani Luo' Shaolin Wang' Changshu Liu'* Sai Wang'*

1. Standard Investment (China) Co.,Ltd., Shanghai, 201103, China
2. Jiangsu Hua Sun Health Technology Co. Ltd., Suzhou, Jiangsu, 215400, China

Abstract

The texture and flavor of jellies can undergo significant alterations during extended storage periods, directly impacting their market
appeal and consumer satisfaction. This paper presented a systematic investigation into the changes in flavor and texture of jellies over
their shelf-life, utilizing a physical property tester and sensory evaluation techniques. Through accelerated experiments designed to
simulate the textural and flavor changes during prolonged storage, and combined with consumer sensory evaluation, the relationship
between physical properties such as hardness, elasticity, and water exudation rate of jelly and its sensory acceptance was explored.
The research demonstrated that as storage time increased, both the texture and flavor of jelly underwent significant alterations, with
hardness decreasing by over 60% and water exudation rate markedly increasing. These changes corresponded to a notable decline in
sensory acceptance, as consumers perceived a significantly softer texture, increased juiciness, and a more sour flavor, which aligned
with the observed textural changes.

Keywords
jelly; shelf life; sensory evaluation; physical property test
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Coupling Optimization of Intelligent Control and Integrated
Steam Heat Exchange System in Steam Stripping Tower:
Research on Technology Upgrade and System Energy
Efficiency Leap

Tianlong Huang Hongbo Zhang Xingwen Li

Yunnan Yuntianhua Dawei Ammonia Co., Ltd., Qujing, Yunnan, 655338, China

Abstract

To address operational challenges at Yunnan Dawei Ammonia Co., Ltd., including suboptimal tower top temperature, inefficient
stripping efficiency, excessive ammonia nitrogen concentration in condensate, and frequent instrument blockages in the conversion
stripping tower, our company implemented a technical innovation solution integrating an integrated steam heat exchange system,
intelligent reflux liquid control, and condensate recycling. This paper provides a comprehensive analysis of the retrofitting
background, technical approach, implementation details, and post-retrofit operational outcomes. Post-retrofit, the ammonia nitrogen
concentration in the stripping tower’s condensate outlet was significantly reduced from 12,000 mg/L before retrofitting to below 4,000
mg/L, far below the preset target of 8,000 mg/L. The solution effectively resolved instrument clogging issues, enhanced overall plant
stability and environmental compliance, and demonstrated significant engineering applicability and economic benefits.

Keywords
steam stripping tower; ammonia nitrogen purification; steam heat exchange technology; technology upgrade; operation optimization
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Common Fault Diagnosis and Treatment Strategy of Steam
Turbine in Thermal Power Plant

Yu Wang

State Power Investment Corporation Fushun Liaodian Operation Management Co., Ltd., Fushun, Liaoning, 113007, China

Abstract

As the core power unit in thermal power plants, the operational stability of steam turbines directly determines the plant’s power
generation efficiency and safety. Based on practical operational experience, this paper systematically analyzes the root causes of
common turbine failures—including vibration anomalies, flow path malfunctions, oil system defects, and seal leaks—while proposing
targeted diagnostic methods and practical solutions. The study aims to provide technical references for plant maintenance personnel,
enhance turbine operation and maintenance management standards, and ensure the safe and stable operation of power units.

Keywords
Thermal power plant; Steam turbine; Fault diagnosis; Disposal strategy; Operation and maintenance management
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The synergistic application and mechanical property analysis
of new wall materials and cement-based composite materials

Yijun Su
Dali Science and Technology Achievement Transformation Center, Dali, Yunnan, 671000, China

Abstract

With the increasing demand for green, environmentally friendly and energy-saving materials in the construction industry, the
application of new wall materials and cement-based composite materials has gradually received attention. The main wall materials in
Yunnan Province include autoclaved aerated concrete blocks, ordinary concrete small hollow blocks, sintered perforated bricks and
solid concrete bricks. These materials play an important role in building energy conservation and structural safety.This paper explores
the synergistic application of new wall materials and cement-based composite materials, and analyzes their mechanical properties and
their impact on building structures. Research shows that through reasonable material ratios and optimized production processes, the
combined application of the two can effectively enhance the compressive strength, sound insulation and thermal insulation of walls,
and reduce carbon emissions, promoting the green development of the construction industry.

Keywords
New wall materials; cement-based composite materials; synergistic application; mechanical properties; Yunnan Province
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Innovative Exploration of the “Three Standardizations”
Training and Assessment System for Special Equipment
Operators

Xiaoyu Xia YiTian Ningning Chen
Chongqing Jinzhi Vocational Training School, Chongqing, 401147, China

Abstract

The optimization and innovation of the training and assessment system for special equipment operators are the core support for
enhancing industry safety governance efficiency and ensuring the stable operation of special equipment. As a key component of
special equipment safety management, the "Three-Standardization" (Standardization, Normalization, and Informatization) training
and assessment system has established a relatively mature operational framework by deeply integrating the "Three-Standardization"
concept throughout the entire process. However, the current system still faces issues such as insufficient standard refinement, poor
process coordination, and inadequate technological empowerment. It is imperative to improve the standard system, standardize
implementation procedures, and strengthen technological integration to comprehensively enhance the quality of training and
assessment, thereby facilitating the iterative upgrading of the special equipment safety management system. Based on the current
industry landscape, this paper focuses on the innovative pathways of the "Three-Standardization" training and assessment system,
proposes targeted optimization strategies, and provides theoretical references and technical guidance for industry practice.

Keywords
Special equipment; Operators; Three-Standardization Training; Assessment System; Safety Governance
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Optimization of Medium and Deep Hole Blasting Parameters
and Blasting Effect Control Technology

Huaiyu Liu
Zijin Mining Co., Ltd., Wulate Back Banner, Bayannur, Inner Mongolia, 015500, China

Abstract

As a core technology in mining, infrastructure construction, and related engineering fields, the scientific design of parameters for
medium-deep hole blasting directly determines blasting efficiency, construction safety, and economic costs. In recent years, with the
advancement of intelligent blasting technology, parameter optimization has shifted from empirical design to an integrated approach
combining “theoretical calculation, numerical simulation, and field testing.” This paper addresses the key challenges in parameter design
for medium-deep hole blasting. By integrating test results of rock mass physical and mechanical parameters, it focuses on optimizing
critical indicators such as hole diameter, depth, hole network parameters, and explosive consumption. Additionally, it proposes
supporting technical measures like vibration control and flying rock protection, providing technical references for similar projects.

Keywords
medium-deep hole blasting; parameter optimization; rock mass classification; blasting vibration; effect control
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Trends in Vocational Skills Training for Elevator Industry

Zongming Yang Wei Liao Xiaoli Luo
Chonggqing Jinzhi Vocational Training School, Chongqing, 400023, China

Abstract

With the rapid development and technological iteration in the elevator industry, high-quality skilled talents have become the core
drivers of high-quality industry growth. As a key vehicle for talent cultivation, elevator vocational skills training has achieved
industry-wide consensus on the “deep integration of skill enhancement and job application.” However, the current training system
still faces shortcomings in content, models, and evaluation mechanisms. Systematic planning and precise alignment with job
requirements are needed to establish a scientific training framework, improve training quality and efficiency, and support the sustained
and healthy development of the elevator industry. Based on this, exploring innovative training pathways aligned with industry trends
is of great significance for strengthening talent development and promoting the healthy growth of the sector. This paper examines the
development trends of elevator vocational skills training and proposes targeted recommendations for industry reference.

Keywords
Elevator Skills; Vocational Training; Development Trends; talent cultivation
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